Brief upper airway dysfunction  by Campbell, A.H. & Pierce, R.
Respiratory Medicine (1994) 88, 125-129 
Brief upper airway dysfunction 
A. H. CAMPBELL* AND R. PIERCE 
Heidelberg Repatriation Hospital, Victoria, Australia 
We have analysed the clinical manifestations of nine patients with brief upper airway dysfunction (BUAD) 
who attended the thoracic department of a major teaching hospital between 1987 and 1991. Episodes of 
BUAD developed within 14 months of presentation in three patients but were undiagnosed for 2.5-12.5 
years in six. The mean age at onset was 51 years ranging from 37 to 66 years. The episodes occurred at 
irregular intervals. They lasted approximately l-5 min, were frightening and consisted of an initial phase of 
obstructive apneoa lasting a few seconds to 2 min and a second phase of respiratory distress with 
inspiratory stridor lasting 14 min. Daytime episodes occurred in all and at night in five, waking three of 
the patients from sleep. In most instances, throat irritability triggered the episodes which were often 
preceded by cough. Potential causes of throat irritability included respiratory tract infection, allergy, 
oesophageal rellux and obstructive sleep apnoea. After treatment of throat irritability BUAD has 
ceased for at least a year in six of the eight with adequate follow-up. In conclusion, BUAD has 
characteristics clinical features which should enable it to be recognized more frequently, ensuring successful 
management. 
Introduction 
Upper airway, or laryngeal, dysfunction causing 
severe dyspnoea and stridor can be either sufficiently 
prolonged to allow observation and investigation 
during an attack (14) or brief with episodes lasting 
2-5 min (7). We report a further nine cases of brief 
upper airway dysfunction with characteristic features 
consisting of frightening episodes of obstructive 
apnoea followed by dyspnoea and inspiratory 
stridor. Laryngospasm probably occurs during the 
initial phase, but as the disturbance of function may 
be more complex and include spasm of pharyngeal 
muscles, the term brief upper airway dysfunction 
(BUAD) has been employed. 
Although very distressing for the patient, the 
condition may recur for years without being recog- 
nized by medical attendants. Its detection is import- 
ant as it can be relatively easily controlled and the 
patient’s anxiety eased. The purpose of this report is 
to draw attention to the clinical and other manifes- 
tations of BUAD to facilitate its recognition and 
management. 
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Patients and Methods 
The patients were drawn from those referred to a 
large thoracic unit between 198771991, usually for 
reasons other than BUAD. The clientele of the unit 
had a male/female ratio which was carefully checked. 
Patients experiencing brief episodes of apnoea only 
without stridor were not included. An assessment was 
made as to whether the patients sought to gain some 
advantage from their symptoms. 
Forced expiratory volume in one second (FEV,), 
forced vital capacity (FVC) and maximum 
expiratory/inspiratory flow-volume loops were 
measured with a Hewlett Packard Lung Function 
Analyser using a No3 Fleisch pneumotachograph. 
The FEV, and FVC were measured from the best of 
at least four flow-volume loops obtained during FVC 
expiration followed by maximal inspiration. With the 
exception of one patient who developed BUAD dur- 
ing the procedure, at least four loops were examined, 
the maximal flow rates determined and the maximum 
mid expiratory flow rate (MMEF)/maximum mid 
inspiratory flow rate (MMIF) ratio calculated for 
each effort. To exclude pathology of the upper air- 
ways and to observe movements of the laryngeal 
cords during respiration and phonation indirect 
laryngoscopy or fibreoptic bronchoscopy, with local 
anaesthesia, were performed. Five patients in whom 
obstructive sleep apnoea (OSA) had been suspected 
underwent polysomnography. 
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Table 1 
Patients Episodes of BUAD Associated Conditions 
Age at Nasal 
onset Time Duration Oesoph Resp obstr 
No Sex (years) present (min) Day Night reflux infect Rhinitis & PND Snores OSA 
1 F 37 2 mon 1 + 0 + + + + + N 
2 M 43 1 mon l-5 + + 0 0 + 0 + N 
3 M 52 6 v 1 + + 0 + + + f + 
4 M 45 85 yr 1.5 + 0 0 chronic 0 + + + 
5 M 51 12.5 yr 1.5 + 0 + chronic + + + + 
6 F 49 4 yr 2.5 + 0 + + 0 0 f N 
I M 66 2.5 yr 1.5 + + + + 0 0 + + 
8 M 61 5 yr 3 + + + 0 0 0 f 0 
9 M 33 4 mon 2.5 + + 0 + + 0 0 N 
(+) Present; (*) mild, intermittent; (0) absent; N, not investigated; PND, postnasal drip; OSA, obstructive sleep apnoea. 
Patient management consisted of treatment of any 
throat irritability, oesophageal reflux, or OSA and 
advice to avoid strenuous coughing and to relax and 
breathe quietly during an episode of BUAD. The 
patients were reassured that the episodes were most 
unlikely to cause death. 
Results 
The principal clinical findings of the nine patients 
with BUAD are shown in Table 1. Seven were male 
and two female. BUAD had been observed by unit 
staff in three patients and by spouse, family or friend 
in the other six. The episodes had developed recently 
in three patients, but in six these had recurred 
undiagnosed over a period of 2.5-12.5 years. The 
mean age at onset was 51 years ranging from 37 to 66 
years. 
All the patients had typical episodes of BUAD of 
l-5 min duration. An initial phase of obstructive 
apnoea was followed by a phase of respiratory dis- 
tress with inspiratory stridor. The length of each 
phase showed intra- and inter-individual variability. 
The first phase lasted from a few seconds to 2 min 
and the second phase lasted 14 min. Most patients 
reported being unable to speak or cough during the 
initial phase and one patient (6) was unable to 
swallow. In addition to having a typical attack, 
Patients 2 and 4 had at least one episode of obstruc- 
tive apnoea without the second phase. 
All the patients had at least one episode of BUAD 
during the day and five also had attacks during the 
night. Two of these five [3,7] reported attacks which 
occurred after waking from sleep and then coughing. 
In the other three patients [2,8,9] obstructive apnoea 
was present on waking and BUAD persisted after- 
wards. These episodes differ from the oro-pharyngeal 
obstruction of obstructive sleep apnoea which is 
reversed immediately on arousal, usually with a loud 
snore. 
Three of the patients [4,5,7] reported brief syncope 
on some occasions when BUAD was preceded by a 
coughing bout. The syncope may have been caused 
by cerebral hypotension, as in cough syncope (8,9). 
Two of the three patients were observed to be 
cyanosed during attacks and hypoxia, demonstrated 
in Patient 9, is likely to be a feature of most episodes 
of BUAD. 
Only one patient [4] was an active smoker when 
BUAD first developed. Patients 2, 3 and 9 had never 
smoked and the other patients were ex- smokers. 
Only Patient 4 consumed excessive quantities of 
alcohol. On psychological assessment none of the 
patients appeared to obtain primary or secondary 
gain from BUAD. They were grateful when their 
condition improved and features of conversion 
hysteria were absent. 
While performing the maximum flow-volume 
measurement two patients [5,8] had an episode of 
BUAD and three [1,2,3] sensed an obstruction to 
inspiration which corresponded with sudden cessa- 
tion of inspiratory flow. The flow-volume curves 
obtained from eight of the patients displayed variably 
reduced inspiratory flow rates. In three patients the 
MMEFlMMIF ratio was greater than 1.0 in at least 
two of the four measurements. Either or both the 
FEV, or the FEVJFVC ratio were reduced in three 
patients. 
Examination of the pharynx, larynx and upper 
trachea did not reveal any anatomical or pathological 
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abnormality, except in Patient 5 who was found to 
have hyperkeratotic nodules on the vocal cords. The 
vocal cords moved normally during phonation and 
during quiet respiration in all. 
Throat irritability preceded and evidently triggered 
the episodes of BUAD. Conditions which could have 
contributed to throat irritability were present in all 
cases. Respiratory tract infection was prominent. 
Two of the patients [I,91 had episodes of BUAD only 
during the course of an intercurrent respiratory infec- 
tion, as exemplified by the case history of Patient 9, 
as follows:- 
A male social worker, 33 years of age on presenta- 
tion. He has never smoked or drunk alcohol but has 
suffered from allergic rhinitis and asthma for 20 yr. 
He has no symptoms of oesophageal reflux. He does 
not snore and is not somnolent during the day. Two 
weeks before presentation he developed a productive 
cough and throat irritability attributed to an inter- 
current respiratory infection. His asthma was not 
troublesome. On the night of presentation he awoke 
at midnight unable to breathe and experienced a 
typical attack of BUAD. Ventilatory tests were 
within the predicted range but the flow-volume loops 
were inconsistent, the inspiratory curves were of 
abnormal shape with plateau formation and reduced 
flow rates. Bronchial reactivity to methacholine was 
increased. 
During the next month he had further episodes of 
BUAD following coughing bouts. Fibre optic bron- 
choscopy, with nasal anaesthesia only, revealed 
reddening of the larynx and vocal cords which were 
very sensitive to touch. The cords adducted para- 
doxically during moderately forced inspiration. 
After the trachea had been inspected, the broncho- 
scope was withdrawn through the glottic aperture. 
The vocal cords then became tightly closed causing 
obstructive apnoea for about 15 s. The cords then 
abducted slightly but during the next 2 min they 
adducted during inspiration which was shallow and 
accompanied by inspiratory stridor. Haemoglobin 
saturation fell to 70% and pulse rate rose to 150 per 
min, despite administration of oxygen. When symp- 
toms subsided, it was observed that the vocal cords 
had abducted and that normal movement had 
returned. 
On recovery he was advised to avoid strenuous 
cough and to breathe quietly during BUAD. He was 
taught laryngeal relaxation exercises by a speech 
therapist. During the next 3 months his throat irrita- 
bility and cough gradually diminished and during 
this period he had several minor episodes of BUAD. 
Since throat irritability resolved he had not had 
BUAD for more than a year. 
In four other patients [3,5,6,7] BUAD increased in 
frequency during a respiratory infection. Three 
patients [4,5,6] had chronic upper respiratory tract 
infection. 
One of three patients with atopic rhinitis [2] had 
throat irritability and dysphonia which resolved after 
treatment with beclamethasone and BUAD ceased. 
Four [5,6,7,8] had symptoms of gastro- 
oesophageal reflux. When this was effectively treated 
long standing BUAD was abolished in 6, 7, 8, as 
illustrated by Patient 8’s case history. 
He was a 69-year-old male engineer who had 
smoked 40 cigars or pipes daily for 30 yr until he 
ceased 26 yr previously. He drank one glass of whisky 
every 2-3 days. 
For 35 yr he has suffered troublesome symptoms of 
oesophageal reflux, attributable to hiatus hernia for 
which he has small meals and antacid medication as 
required. For the 5 yr prior to consultation he has 
had attacks of BUAD at irregular intervals. Two 
episodes have occurred during the day but most are 
at night. Typically, he wakes from sleep with obstruc- 
tive apnoea which causes him to get up and press his 
chest against a wall and raise his arms in a desperate 
attempt to achieve respiration. The second phase of 
BUAD with inspiratory stridor follows and lasts for 
2-3 min. During approximately 20% of the attacks, 
overt symptoms of oesophageal reflux are present. 
Daytime episodes are preceded by throat irritability 
and cough. BUAD is not associated with respiratory 
infection, sore throat or nasal symptoms. He snores 
occasionally but a sleep study did not reveal evidence 
of obstructive sleep apnoea. No pathology was 
detected in the pharynx or larynx. His FEV, and 
FEVJFVC are within normal limits. The flow- 
volume loops showed variably low inspiratory flow 
rates. While performing the fourth manoeuvre he 
developed a typical episode of BUAD. 
After he had recovered he was advised to relax and 
breathe quietly if he had further attacks, to continue 
taking small meals and to elevate the head of his bed 
and to take Gaviscon granules 4 g nocte. Since then 
he has seldom had symptoms of reflux and has not 
had episodes of BUAD for more than a year. 
Eight of the patients snored - mildly and intermit- 
tently in three. Five of the snorers underwent poly- 
somnography and four [3,4,5,7] were shown to suffer 
from obstructive sleep apnoea (OSA). We were 
unable to assess fully the effect of treatment of OSA. 
Patient 4 uses nasal continuous positive airway 
pressure (CPAP) at night. Episodes of BUAD are less 
frequent and less severe than previously. Patient 5 is 
unable to tolerate CPAP and still has attacks of 
BUAD. In Patient 7 BUAD ceased, prior to use of 
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CPAP, after treatment of a respiratory infection and 
oesophageal reflux. 
Six patients who had a mean of approximately 1.4 
episodes per month on presentation had no attacks 
for more than a year after treatment. Two patients 
still have BUAD, reduced in severity in one. One 
patient has been inadequately followed. 
Discussion 
Together with the six males in the first study (7), 
we now have thirteen males and two females with 
BUAD. This sex distribution displays a greater pro- 
portion of males than the 912 ratio of males to 
females attending our unit. Although these numbers 
are small BUAD is unlikely to occur predominantly 
in women as reported for the prolonged forms of 
laryngeal dysfunction. 
The cause of upper airway obstruction in BUAD 
was seen to be a form of laryngeal dysfunction in 
Patient 9. This particular sequence may not be uni- 
versal as Patient 6 was unable to swallow during an 
attack which suggests that pharyngeal muscles may 
contract during some episodes of BUAD. The pro- 
cess observed in one patient in the first series is 
consistent with this conclusion (7). In this patient 
during the first phase of an attack both the true and 
false cords were tightly closed and there was some 
narrowing of the vestibule of the larynx and of the 
hypopharynx, consistent with contraction of pharyn- 
geal muscles. During the second phase of BUAD, 
paradoxical adduction of the vocal cords during 
inspiration was not observed. Because of these varia- 
tions in the process of laryngeal and pharyngeal 
dysfunction in BUAD, it is inappropriate to regard 
the condition as being simply due to laryngospasm 
and the term upper airway dysfunction (UAD) is 
preferable. 
Stimulation of receptors in the larynx and possibly 
elsewhere in the respiratory tract initiate the laryn- 
geal closure reflex via afferent and efferent branches 
of the vagus nerves (10,ll). In our study potential 
causes of throat irritability have been described. 
However, none of these conditions are invariably 
associated with BUAD. Normally the laryngeal 
closure reflex is inhibited by higher brain centres (12). 
Such inhibition may be weak in patients with BUAD 
especially as flow-volume loops were frequently con- 
sistent with variable glottic narrowing during forced 
inspiration. BUAD initiated during sleep is likely to 
have been influenced by reduced inhibition of the 
reflex, as occurs in animals during sleep (13,14). 
Four of the patients and two of the six in the first 
series (7) had polysomnographic evidence of OSA. 
This relationship may have been even greater as 
two patients who snored and had daytime somno- 
lence did not consent to a sleep study. However 
OSA was not invariably present as in the combined 
series three patients with BUAD had negative poly- 
somnography. The trauma of heavy snoring may 
predispose to throat irritability and act as a trigger 
for BUAD. Secondly, both conditions may share a 
predisposing factor or in some patients with 
BUAD, laryngeal closure may cause OSA. Some 
patients with OSA, particularly those with low- 
normal pharyngeal collapsibility, exhibit slight para- 
doxical inspiratory narrowing of the glottis during 
tidal breathing (15). 
We found that BUAD could be ameliorated or 
abolished by treating causes of throat irritability. If 
episodes occurred their severity could be reduced if 
the patient relaxed and breathed gently rather than 
forcibly. Thus, once recognized, BUAD can be man- 
aged effectively, much to the relief of patients. The 
symptoms of BUAD are sufficiently characteristic 
to allow the condition to be suspected provided a 
careful history is obtained. 
Acknowledgement 
We thank our colleagues, C. E. Barter, L. B. Irving 
and C. F. McDonald for their assistance. 
References 
1. 
2. 
3. 
4. 
5. 
6. 
1. 
8. 
9. 
10. 
Rogers JH, Stell PM. Paradoxical movements of the 
vocal cords as a cause of stridor. J Laryngol Otol1978; 
92: 157-158. 
Appelblatt VH, Baker SR. Functional upper airway 
obstruction. Arch Otolaryngol 1981; 107: 305-306. 
Kellman RM, Leopold DA. Paradoxical vocal cord 
motion: an important cause of stridor. Luryngoscope 
1982; 92: 58-60. 
Christopher KL, Wood RP, Eckert RC, Blager FB, 
Raney RA, Sourada JF. Vocal-cord dysfunction 
presenting as asthma. N Engl J Med 1983; 308: 1566 
1570. 
Collett PW, Brancatisano T, Engel LA. Spas- 
modic croup in adults. Am Rev Respir Dis 1983; 127: 
500-504. 
McFadden ER. Glottic function and dysfunction. J 
Allergy Clin Immunol 1987; 79: 707-710. 
Campbell AH, Mestitz H, Pierce R. Brief upper airway 
(laryngeal) dysfunction. Aust NZ J Med 1990; 20: 
663-668. 
Sharpey-Schafer EP. The mechanism of syncope after 
coughing. BMJ 1953; 2: 860-863. 
Sutherland JM, Tyrer JH. ‘Cough Syndrome’ with 
suggestions as to the possible role played by cerebral 
arteriosclerosis. h4ed J Aust 1965; 1: 3942. 
Fink BR. The mechanism of the closure of the human 
larynx. Trans Am Acad Ophthalmol Otolaryngol 1956; 
60: 117-127. 
Brief upper airway dysfunction 129 
11. Harding R. Function of the larynx in the fetus and 
newborn. Ann Rev Physiol 1984; 46: 645-659. 
12. Ward PH, Hanson DG, Borci G. Observations on 
central neurological etiology for laryngeal dysfunction. 
Ann Otol 1981; 90: 430441. 
13. Mathew CP, Remmers J. Respiratory function of the 
upper airway. In: Saunders NA, Sullivan CE, eds. Sleep 
and Breathing. New York: Marcel Dekker, 1984; 
1633200. 
14. Sullivan CE, Issa FQ, Berthon-Jones M. Pathophysi- 
ology of sleep apnoea. In: Saunders NA, Sullivan CE, 
eds. Sleep and Breathing. New York: Marcel Dekker, 
1984; 299-363. 
15. Rubinstein I, Slutsky AS, Zamel N, Hoffstein V. Para- 
doxical glottic narrowing in patients with severe 
obstructive sleep apnoea. J Clin Invest 1988; 81: 
1051-1055. 
